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EZEHDIEHTHAMPK/SIRT1/NF-kB{E Si@ 1%
STt O H=RE K RO AL GE X 20 B R TR =20

REE* EX BXE TEF ZHEH ZH
(L 22T P EEEERE IR EL, 1L 064400)

WE LB ARR AL LHD(OPD)A T AMPE LA G B AMPK)/2 LBAGEE1(SIRT1)/4%
% B F xB(NF-xB){z 518 343 1% M ) % 58 (CHF) KR8 LK JE B 4B T 6 %0k, A3 CHF KK
AR, CHF K RUALL A CHFZ, £ 423 DIK(L-OPD). ¥ (M-OPD). & (H-OPD)#| &40, £ 4%
# & 7 = +AMPKH7 4| 7] Compound C£E (H-OPD+Compound C241), A4 122, % SMRAAGAIR 12 R £
KB A XTI (NCLL ). BhinAB B ARAGAAE M B-20 KR8 T 484547 ; ELISAR I &40 K R o i 8 L
ARied) . KIEARKE FRKF; HES EMERELA K RS MULLLR 7/ 2 K AL ; TUNEL# & 9L TUNEL e 4
tm Ak, T H4m R B T & Western bloti i) &2 X 8 ILZL 22 AMPK/SIRT1/NF-kBz 53854, B =F=
SILL A AR A B R A L. CHFZE K RS LA LR Kot dm iz 8, A5 IR B, SALAF L= &,
T ie484F A T ATIKR AN #2(LVEDD). £ F 44 R M 42 (LVESD) & T NC4L(P<0.05), SR EM N5
BA! #)4% kR (NT-proBNP). LER % 4 5] T B4 (CK-MB)7K-F & F NCZA(P<0.05), ¥ & F FIL-1B. IL-18
KT F NCLAL (P<0.05), 2808 = F AR p-NF-kB p65/NF-kB p65. Bax. IRER. A IR & kK
5 FNCLL(P<0.05), =T #4647 £ FH oS (LVEF). £ % 4542 5 %L (LVFSYK-T NC4H (P<0.05), p-
AMPK/AMPK. SIRT1. Bcl-2& £ K-F1%F NCLL (P<0.05); L-OPDZE. M-OPD#E. H-OPDZ, K &,
WS ILLR LR KM i TR, IR BRAT AR A JILET AR IR$2 , 8 T fE484F LVEDD. LVESD{& T CHF42
(P<0.05), "= MUARE4 NT-proBNP.  CK-MBZK-F1&F CHF4R (P<0.05), XJEH FIL-1B. IL-18/K-FA&F
CHFZH (P<0.05), 2/t )8 =% vA R p-NF-kB p65/NF-kB p65. Bax. I&K/R. A KR & A KFAKT
CHF4E(P<0.05), 5 7 #4847 LVEF. LVFS& T CHF4L(P<0.05), p-AMPK/AMPK. SIRT1. Bcl-2& A 7K
-F & F CHF4E (P<0.05); H-OPD+Compound C48 X RS ILLLLR K& KM 4n iz iE | sk B4R Fo S ILEF
YL E, S FEFEAFLVEDD. LVESD/K-F & T H-OPD4E(P<0.05), s MLiFEH NT-proBNP. CK-MB
K & FH-OPDZA(P<0.05), ¥JE B FIL-1B. IL-187K-F & FH-OPDZA(P<0.05), £8/t/8 = F A B p-NF-
kB p65/NF-kB p65. Bax. I1ZKJR. A KRR & ik K-F & F H-OPDZE (P<0.05), s 7 4£45 4% LVEF.
LVFS{&F H-OPDZ (P<0.05), p-AMPK/AMPK. SIRT1. Bcl-2%& 34 7K-F4&F H-OPDZE (P<0.05). OPD
MEECHF K RS ILKIE, 74 4o J B =, 7T #5984 AMPK/SIRT I/NF-xB13 5 i@ 34 % Y740 X .
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Abstract This study aims to explore the effects of OPD (ophiopogonin D) on myocardial inflammation and
cell apoptosis in CHF (chronic heart failure) rats by regulating the AMPK (AMP activated protein kinase)/SIRT1 (sirtuin
1)/NF-kB (nuclear factor-kB) signaling pathway. CHF rat model was constructed. CHF rats were classified into CHF
group, low (L-OPD), medium (M-OPD), high (H-OPD) dose ophiopogonin D groups, and high dose ophiopogonin
D+AMPK inhibitor Compound C group (H-OPD+Compound C group) randomly, each group with 12 rats. In addition,
12 normal rats were randomly served as the control group (NC group). Cardiac function was detected by echocardiogra-
phy. ELISA was used to detect the levels of serum myocardial markers and inflammation-related factors in each group.
HE staining was used to observe the pathological changes of myocardial tissue. TUNEL staining was used to observe
the number of TUNEL positive cells, and the apoptosis rate was calculated. Western blot was used to detect the expres-
sion of AMPK/SIRT1/NF-«B signaling pathway, apoptosis and myocardial fibrosis related proteins in myocardial tissue
of each group. Inflammatory cell infiltration, obvious injury and serious myocardial fibrosis were observed in the CHF
group. The cardiac function indexes of LVEDD (left ventricular end-diastolic diameter) and LVESD (left ventricular
end-systolic diameter) in the CHF group were higher than those in the NC group (P<0.05). The myocardial markers NT-
proBNP (N-terminal pro-B-type natriuretic peptide) and CK-MB (creatine kinase isoenzyme) in the CHF group were
higher than those in the NC group (P<0.05), and the inflammatory factors IL-1p and IL-18 were higher than those in the
NC group (P<0.05). Compared with the NC group, the apoptosis rate and the expression levels of p-NF-kB p65/NF-«xB
p65, Bax, collagen type I and collagen type III were significantly increased (P<0.05), and the cardiac function indexes
LVEF (left ventricular ejection fraction) and LVFS (left ventricular fractional shortening) were significantly decreased
(P<0.05) in the CHF group. The expression levels of p-AMPK/AMPK, SIRT1 and Bcl-2 in the CHF group were lower
than those in NC group (P<0.05). In L-OPD, M-OPD and H-OPD groups, inflammatory cell infiltration, pathological
damage and myocardial fibrosis were reduced, LVEDD and LVESD were lower than those in CHF group (P<0.05),
and myocardial markers NT-proBNP and CK-MB were lower than those in CHF group (P<0.05). The inflammatory
factors IL-1pB and IL-18 in the L-OPD, M-OPD and H-OPD groups were lower than those in the CHF group (P<0.05),
the apoptosis rate, the expression levels of p-NF-kB p65/NF-kB p65, Bax, collagen type I and collagen type III in the L-
OPD, M-OPD and H-OPD groups were lower than those in the CHF group (P<0.05), and the cardiac function indexes
LVEF and LVFS were higher than those in the CHF group (P<0.05). The expression levels of p-AMPK/AMPK, SIRT1
and Bcl-2 in the L-OPD, M-OPD and H-OPD groups were higher than those in the CHF group (P<0.05). Compared
with the H-OPD group, the H-OPD+Compound C group had significantly increased LVEDD and LVESD (P<0.05)
and significantly increased NT-proBNP and CK-MB (P<0.05). The inflammatory factors IL-1p and IL-18 in the H-
OPD+Compound C group were higher than those in the H-OPD group (P<0.05). The apoptosis rate, the ratio of p-NF-xB
p65/NF-kB p65, Bax, collagen type I and collagen type III in the H-OPD+Compound C group were higher than those in
the H-OPD group (P<0.05). Compared with the H-OPD group, the LVEF and LVFS in the H-OPD+Compound C group
were significantly decreased (P<0.05), and the expression levels of p-AMPK/AMPK, SIRT1 and Bcl-2 were signifi-
cantly decreased (P<0.05). OPD alleviates myocardial inflammation and inhibits cell apoptosis in CHF rats, which may
be closely related to the regulation of AMPK/SIRT1/NF-kB signaling pathway.

Keywords ophiopogonin D; AMP activated protein kinase/sirtuin 1/nuclear factor-xB signaling pathway;

chronic heart failure; myocardial inflammation; cell apoptosis
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5 40> /) 32 3% (chronic heart failure, CHF) & f&
O T 25 M B Th g e R BCR MDA sz 4, ok
R AUARARER T5 SR IR R ERE AR, Hog K2 Hoh i
EPIRIZA AR BN, BT ARG, CHFR
SR FEIEREE F S, DO R A 3L A
P E LA, fECHEFE B AR A, A B ek
AR IR OR, B 5 B8 K R D LA 4R BT, 2
Ji b 5T I SR B S DUAR 2 R B LA 4EAL I
FRlto (RIS, RESHIIS I 2 0 RS SN B AE it 7%
HR I E A S, R, AR SR B, BT DARE
GO, s O, 48
D(ophiopogonin D, OPD) & M 1% 4 H 24 57 4 {2 L
) —MS AR TR EY, BAEPR. biElk. O
I8 PR A S 2 1 T & 2 M 2 ERAE L 9 A
FLRWY], OPDWAE—E BB BTy e 0 ' H R 3R 5l
O LR B 5345 , F0) o LAR BRI T 70 SR, %
T OPDX CHF H Lo UL A E A 240 1 9 T (1 52 Wi 1) A
DLARIE . AMPIEAL S S (AMP activated protein
kinase, AMPK)/ 23 AL 1 (sirtuin 1, SIRT1)/A% %% 5%
[AF kB(nuclear factor-xB, NF-xB){5 ‘Tl B¢ /E NEE &=
AU VA2 1) B B B, (E4E R AR S A 4%
RN S SRR B G H EAEA Y, AR,
AMPK/SIRT1/NF-«B{7 5 it i £ 76 /005 K B L5
Pt ARy E R P, AW SIS 4 E CHE R
RS #8 7T OPD 1% AMPK/SIRT 1/NF-xB/5 5 8 4%
XFCHF K B Lo UL SE B A8 L T R 520

1 MRER*®
1.1 SKIzn)

5~6 ) i SDHEYE K B H B 7 15 X AR R
WAEBRA T, A=Y AMES: SCXK () 2024-0007,
K IITE SPERIAEG h A7 1) 7%, & B IR . 18
JERERE R 1, S0 70 2 bR iRl B K B AR K
B S U3 203 AT 2 T P R R B A B B 4 (1 R A%
k(1 H 5 4tk 5 2024005).
1.2 WIS NEE

OPD(HPLCHi [ = 98%)(125 : A0343)Il H ik
2 BRI R A IR A R ; AMPKAHIHIF Com-
pound C(1%5 : B3252)IlJ HAPExBIOA 7] ; K&
N I B2 R84 K i (N-terminal pro-B-type natri-
uretic peptide, NT-proBNP). IL-1B. IL-18 ELISA
R & (H5: BH4116. BH4185. BH4182)IH H

iR A BIECA R A A, KEURR MR T
M (creatine kinase isoenzyme, CK-MB) ELISAi#
A (P75 . EK-R30505)1 H i Bt A kA
PR~ A oK Masson. HEZ: A3 . TUNEL4H
TSR IR & (595 YT8685. YT8310. YT2205)
1 |G HE AR A R A A Bax. SIRTI.
Bcl-2. NF-kB p65. p-NF-kB p65. B-actin$ifk
($%5: YS-28034R. 0921P. BS-0032R. AN365.
AN371. YSm-33036M)Jl F HE 5 ALV FHE A IR A
Al IR, AR, p-AMPK. AMPK ik
($%5 : E-AB-70008. E-AB-10250. E-AB-21121.
E-AB-12968) M H A 3 5 i A= R A A
BT S5 BUEA (BLS . VINNO)W H 7 &
BEAVMBEAGRAA; BEFOCRME (S
NIB600)E) H VL FE ACHT G2 AL B G PR A =] 5 BgbRAX
(Z45 . LabServ™K3)IW H 4RI AR A A ;
FAUETI R AL ST12)0 B Bk 4 A dr BHE A TR
AT BEIRSAR RS (B S FPGD2)I H % #UR 5§
VR ARAF .
1.3 SKWHE
13.1 KACHFEREAMZER 5 SHGRE RN
7 CHF K RUBEAY . K RGEAT 12 At i ab s,
B /5 > FH 3% 2 B 2 AN VR S Tt s 5 AR o 4%
PRI S5 K BB TR [ 5, AR IX Sk AT 25 B2 7H
o NBHHATAEME IFERESMIFRAL . F5 WP
e, TH= BRI, R
(BB, e R EE ) I e i 5 O I, A8 e TR 4.
SEHAC ARSI AT R S, R 3 25 H Lz O 2 21
HHEL A 24 SR A SR R RS , B0 A 2 i
fis, BEEE A 1, & RIEORTE T DU g
KBRWKE B ERFRE, FEBRIFIIL, 4k4E EE TR 4
JE, A5 F BN P AR ASGEEAT RS, 2 DR B e = 43 1T
78 (left ventricular ejection fraction, LVEF)<63%-
I E 45578 (left ventricular fractional shortening,
LVFS)<30%"", WCHF K RS AR ) 2 Rl D (B A ) i
FEHBIIFET R 5E20%)
BRI ) K BBE AL 7 v CHF A, 2 & 21
DfX (L-OPD). ' (M-OPD). f& (H-OPD)F&4H, %
A 8 7R B - AMPK A i 7] Compound C4H (H-
OPD+Compound C#), 541122 . Fohki 12 A 1E
W SDEEMER B, RBTFAR, AT BHTEL
B DI AKIEPER S, 75 56 /D 2 DMSOW i (4%
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DMSOfEABIEF, A& T H I i AR I BRI FE 2
PEAN), P& AR B ER KRR | mg/mLA# &, H
TR HZ A . ARYE S SCRR[11]H OPDIY)
K. B EE ISR (104 204 40 mg/kg), Ja8EsLE
BEE L-OPD4L. M-OPDZH. H-OPDZL K i 4 51K H
FRRFE, I B 74 2. H-OPD+Compound C
ZHAERE B 40 mg/kg OPDIIFER I, AEMEEST0.2 mg/kg
Compound C'", NCZHAI CHFZH 45 TS A A AL NS
W, FER1K, 28K,

132 KASHaedsaaam RGN G, K
SR FH 3% 3 B2 BU 2 BN B AT RN , A0 BN [ 5
T AT % B AL BE . K sh W A R AR L BT
6B 72 R 55 1.5 mmik, FRT5- 90 5h BAY &8 75 A il
MASH B, A7 O UIResha R, LR EA D
T30 AR EYE, Bt E A ZEKARNGT
(left ventricular end-diastolic diameter, LVEDD). 7z
U4 K N 4% (left ventricular end-systolic diameter,
LVESD). LVEF. LVFS.

133 KR A ShutRiedh. KEARKXEF KPR
& 2H KB G Th e T bRl 56 1 i, T RS 3 S 3 A5 77
(1) 3% )3 B bE 22 AV VR S it 22 SR AE AR M [
T5% KT BN EE , WA B T, R EE O T,
A58 FH JHF 25 0 00 PN B ) JE T 0 A R A D AN, 7
el T 1 = SR o 1 R 7 Y = AT e e O
1 h. ZRJ5, B4 °Cv 3 000 r/min. 15 min)YitE
M35 , 4% ELTS AR &0 1 B 510 il & FH AR R (FH
T MIEFEAFR R ) I 96 FLAR o K5 5% 4L K B M35
FEAFRE G IR AL, 37 °CilE Y E 1.5 h, BEbs
ARSI W 6 B (DYMEL, THE O AR I YINT-proBNP
CK-MB VLK % JiE K F IL-1B TL-187KF. ol 43 1f
T N—80 °CRIRARAF

134 KASIALBELA  OIEEIILERJE,
B R BODATAL . B O HRE T 2 R
BRI AT IR E E 24 he [4SRG, #ET
Ky EWA, RESEIE, HIRT)F, 60 CCHETUI s
i FH 2 B Masson. HEZ AL EEY) | B N 82 4%
HRRONA L BRI LT B 1h . Fl O
B T80 °CUKF KA ORAE -

1.3.5 KASMBLRIA R A IR A KK
w B3 AL 3R TR B B K,
H,0, % #4130 min, BSAE 13 37 °C} 4130 min.
Sy AN S TSR R — Pt (1:100), 4 °Clg &t

WIE . 5, —Pu1:500) =i E1 h. REHEE
TR B IRAE T A SR, A M DI
1.3.6 KA-SmieBA—R2EAL B340 T4
VIR, BN B 2R 7853 B, AR RIVR B (70%
80%- 85%- 90%- 95%- 100%) 57K ZBEHEATHR FE ik,
WG EEEMK, =R 15 min. PBSIELEE, M
N5% BSAE TR, %57 &30 min. ARG 0B
4, AT Ry, W AP4 °CIE B 1 h, I INDABE
TOEEYE 10 mine 22 “HIZKIER . H . e R
BT USRI AL, BEALGE B SRR ET T 25 RH 14 20 A
B, ERETR,
1.3.7 KA S L AMPK/SIRT1/NF-«kBfz 5 18 34
BT AR X &G AL KFAEN HURAE T -80 °CI1
OV, IINTIA 1F] RIPAZH RS2 i 78 53 50
K, R 2. B, KRR O (4 °C.
1 500 r/min. 15 min), I4E_FIEWCA SR A HE Y. K
MARFIEN e EIEWEOWRE. KEsErEart
A5 EFEEMRIRS, il (SR T
¥ a2 S DRI PR 8l b e k2 =o)L M W ]
F TBSTHES AR 34k, F 2R B AR I 1 2 he
G IS H bR & A p-NF-kB p65. NF-kB p65.
Bax. p-AMPK. AMPK. SIRTI1. Becl-24/i4£(1:1 500
BT 4 CPFEHME. 3%, I HRPHRC P
(1:3 000), EiRIFE2 ho A5, Wi lb2ERIEAT
W, PLB-actino NN S, K H Imagel 70 T 844 %) H b
T EHBT KB A AT, TEE AR RIA R
1.4 Zitoth

AHIEFEHTA S50 Hi4f ) K H GraphPad Prism 9
AT G2 M. X E & BORNEEAT Shapiro-Wilk 4
5, IS UERT A IR 70 AT () EHE R FH 254 Hhn v 22
(X£)FTm . ZH UL ES A T, e R &R
T ZNT e X TAAAE R 2 F ISR, i —P%
FH SNK-g s 463k 47 2R IR P P Ao TR BT #5.P<0.05,
W) 20 ) 22 e A et 22 5 e

2 LIGLER
2.1 OPDXKER/LINEEFEFRS M

CHF#1 5 NC4 L, K LVEDD. LVESDJ}
1 (P<0.05), LVEF. LVFSP#1ik (P<0.05); L-OPD4..
M-OPD#. H-OPD4 5 CHF4LEL%:, K LVEDD.
LVESDP#1X (P<0.05), LVEF. LVEST} & (P<0.05);
H-OPD+Compound C41 5 H-OPDA L, K
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LVEDD. LVESD!Z# J}& (P<0.05), LVEF. LVFS
B B (P<0.05) (& 1), X#E—25 i1 OPDAENS L
FHCHF R RO T RE
2.2 OPDXIKRILFLANFRCH) . RIEHEXEF
S

CHFZH 5 NCA b %, K IMJE NT-proBNP,
CK-MB. IL-1B. IL-187K~FFt & (P<0.05); L-OPDZ
M-OPD#1. H-OPD4L 5 CHFAL LL#¢, K R I NT-
proBNP. CK-MB. IL-1B. IL-187KFF&fk(P<0.05);
H-OPD+Compound CZ15 H-OPDZH L4, K BRI
NT-proBNP. CK-MB. IL-1B. IL-18/K*F &% T+
(P<0.05)(#2). X1t ] OPDAEWS I CHF A FR 4 0E
SN, B OO LA o
2.3 OPDXTARUOAELRRIET LN

HEJL 045 R R CHFAL 5 NCA LA, KRG
JLZH 2R R 46 T 200 PRI T, s A5 493 R0 LT 4 A
BN ; 1 L-OPD4L. M-OPD#1. H-OPD4l5 CHF4
P, R RO LA 20 98 M 4 R il v 2L, o3 BER 453 2
LA 4EAL I8 ; H-OPD+Compound CZH 5 H-OPD

Y ERAE, KRRO LZE 23 58 M40 BRIl D 28, o3 B4R %
AL AT Sl ™ = (B 1A 2) . X 2 3] OPDAERS B
3 CHF K B0 AL 23998 B2 45345
2.4 OPDMAR/UAVALIRRE., MBRER
oA

o AL B R - CHFZH 5 NCALEL i, KR
ORI T i J5 ik 7K ¥ =1 (P<0.05);
L-OPD4l. M-OPD#l. H-OPD#l 5 CHF4LtL %,
KB O LA SRR R . TR i JE 2 3 7K T A
(P<0.05); H-OPD+Compound C41 5 H-OPD4 tb#%,
KO UUH R TR G IR . Y i R 2R 3k 7K 7 8 2 T
B (P<0.05)(E3. E4M1F3). iX i OPDAEMS IE 22
CHF K RO UL 24 AL 3R FE
2.5 OPDXARROAMATERBATHXER
FIEEN

TR R Ra . CHFHA S NC
Ak, KR ONARD EReHE. DU
JHTH N, Bax®IE/KFF+E, Bel-2R 1A K1 BRI
(P<0.05); L-OPDZ1. M-OPDZl. H-OPD# Y CHF

®1 FEKRROINREFEAREER

Table 1 Comparison of cardiac function indexes of rats in each group

iR

G LVEDD /mm LVESD /mm LVFS /% LVEF /%
roups

NC group 4.29+0.43 3.86+0.52 45.18+2.06 65.37+6.79

CHF group 9.85+1.28%* 8.73+0.91* 24.31x1.31* 31.52+3.53%*

L-OPD group 8.27+0.89" 7.394+0.85% 29.46+1.82% 39.28+4.09

M-OPD group 6.93+0.71% 6.45+0.73" 34.58+3.55™ 51.4945.36™

H-OPD group 5.78+0.58*@ 4.57+0.65%@ 38.25+4.08"@ 60.15+6.05"4@

H-OPD+Compound C group 7.52+0.76" 6.85+0.69" 32.29+3.47% 44.63+4.87"

*P<0.05, HNCZLELAL; *P<0.05, LCHFALEL L “P<0.05, S L-OPDALELES; ©P<0.05, 5 M-OPDALELEL; *P<0.05, 5 H-OPDAL L. Xks, n=12,
*P<(.05 compared with NC group; “P<0.05 compared with CHF group; “P<0.05 compared with L-OPD group; “P<0.05 compared with M-OPD
group; “P<0.05 compared with H-OPD group. X+s, n=12.

2 HAMFBCAARCH. REMEXEFRFELLR

Table 2 Comparison of the levels of serum myocardial markers and inflammation-related factors in each group

éurjzips NT-proBNP /ng-L"! CK-MB /U-L"! IL-1B /pg'mL"'! IL-18 /pg'mL"!
NC group 105.37+£16.12 16.03+1.84 17.52+3.83 42.3546.11

CHF group 228.95+38.31%* 49.15+6.38* 89.13+10.75* 136.59+19.49*
L-OPD group 198.64+22.54% 41.28+4.76" 78.06+8.02* 113.82+15.94"
M-OPD group 169.56+20.18% 32.81+4.93% 57.49+6.13% 91.06+13.15%
H-OPD group 137.28+15.42%@ 25.49+3.38%@ 25.38+3.46™@ 69.28+8.09%@
H-OPD+Compound C group 183.19+21.06" 37.53+3.81% 65.37+£8.79" 103.73+16.57%

*P<0.05, 5NCHLLES; "P<0.05, 5 CHFALLEL; “P<0.05, 5L-OPDAL HLAL; “P<0.05, 5M-OPDZHLLEL; *P<0.05, 5H-OPDALLEL. ¥+s, n=12.
*P<(.05 compared with NC group; “P<0.05 compared with CHF group; “P<0.05 compared with L-OPD group; “P<0.05 compared with M-OPD
group; “P<0.05 compared with H-OPD group. Xs, n=12.
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NC group

>

NC group

Bl FHKERO

AAELRRIEE LN ER

Fig.1 Observation of pathological changes in myocardial tissue of rats in each group

E2 HEKXBROMBELRAENT IR

Fig.2 Observation of myocardial fibrosis in each group of rats

AR, KRROIHRD 7B & AL
P20, BaxRiIE KPS, Bel-2RIE KT
(P<0.05); H-OPD+Compound C415 H-OPD41 Lt
B, KBGOV A5 OV B T
I, Bax ik K53 Thim, Bel-2RIA 7KV # BE
i (P<0.05)( 5~ 7RIEE 4). iXF B OPDREW I 4R
CHF K B O LA T
2.6 OPDXJ KR 0Al4H 2 AMPK/SIRT1/NF-xB
=SB KEXER RN

Western blot4 8 &7~ CHFZH KRR O L4 2R

p-NF-kB p65/NF-kB p657K-- 15T NC4 (P<0.05),
p-AMPK/AMPK . SIRT 17K T NCZ (P<0.05);
L-OPD41. M-OPD41. H-OPD4, K L4
p-NF-kB p65/NF-kB p657K-Fik T-CHF4H (P<0.05), p-
AMPK/AMPK.. SIRT1/KF T CHF4 (P<0.05); H-
OPD+Compound CZH K Ff 0o IZ1ZH p-NF-kB p65/NF-
kB p65/K-F- 1T H-OPD4(P<0.05), p-AMPK/AMPK .
SIRT 17K T H-OPDZH (P<0.05)(E 8 F14 5). iX#
B OPDfES F#R CHF K fR 0o IZH 2 p-NF-xB p65/NF-
kB p657K-F, 3 iNp-AMPK/AMPK.. SIRT17KF,
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Fig.3 Changes in the expression of collagen type I in myocardial tissue of rats in each group
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Fig.4 Changes of myocardial collagen type III expression in each group
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Table 3 Comparison of the expression of collagen type I and collagen type III in myocardial tissue of rats in each group

45 PR (G EAE) TR S (TR FE 1)

Groups Type I collagen (optical density) Type I collagen (optical density)
NC group 0.24+0.03 0.32+0.05

CHF group 0.89+0.15* 0.93+0.12*

L-OPD group 0.78+0.08" 0.810.09*

M-OPD group 0.56+0.06™ 0.59+0.07%

H-OPD group 0.37+0.05*@ 0.45+0.06*@
H-OPD+Compound C group 0.64+0.09" 0.73+0.08"

*P<0.05, 5NCALILEE; “P<0.05, 5 CHF4L L ©P<0.05, 5L-OPDZH Lb 4 ©P<0.05, 5M-OPDZH LL 4 *P<0.05, 5H-OPDZHLLEE . Xts, n=6.
<0.05 compared wit] group; "£<0.05 compared wit] group; “£<0.05 compared with L- group; “P<0.05 compared wit] -
#*P<0.05 d with NC *P<0.05 d with CHF &p<0.05 d with L-OPD @p<0.05 d with M-OPD

group; “P<0.05 compared with H-OPD group. X=+s, n=6.

3 Wig JEl O WLAH IR T AR SE, B 250 = A e

CHFE R — M 2R IR IR SR AL, HARER IR DhRERans . WEFTRH], (O ULAR M I8 T A O ML R
P B A A T OO WL EE . AR MR UK, 2 RTEREAER], JUHGRAE CHER B R . 41
OAVHELG R A BRI, 251 R BRI RAER L, 0 TR — MR R T, H R iam vl S 2o UL
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Fig.5 Changes in apoptosis of cardiomyocytes in each group of rats
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A: NCH; B: CHF4H; C: L-OPD4; D: M-OPD#; E: H-OPD4; F: H-OPD+Compound CZ..
A: NC group; B: CHF group; C: L-OPD group; D: M-OPD group; E: H-OPD group; F: H-OPD+Compound C group.
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Fig.6 Changes in the expression of Bax and Bcl-2 in myocardial tissues of rats in each group
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Fig.7 Comparison of Bax and Bcl-2 protein expression
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Table 4 Comparison of apoptosis rate of cardiomyocytes in each group
il NI T3/ %
Groups Cell apoptosis rate /%
NC group 2.53+0.35
CHF group 26.81£3.62%*
L-OPD group 15.47+1.83"
M-OPD group 9.16+1.02"
H-OPD group 4.85+0.67"4@
H-OPD+Compound C group 12.19+1.46"

#P<0.05, SNCALELH; *P<0.05, 5CHFZL LS “P<0.05, SL-OPDALLLEL; ©P<0.05, 5M-OPDAL ELES; *P<0.05, 5 H-OPDAL L L. Xts, n=6.
*P<(.05 compared with NC group; “P<0.05 compared with CHF group; “P<0.05 compared with L-OPD group; “P<0.05 compared with M-OPD

group; “P<0.05 compared with H-OPD group. X=s, n=6.
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A: NCH; B: CHF4H; C: L-OPDZH; D: M-OPDZ; E: H-OPD4; F: H-OPD+Compound CZH .
A: NC group; B: CHF group; C: L-OPD group; D: M-OPD group; E: H-OPD group; F: H-OPD+Compound C group.
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Fig.8 Changes in the expression of proteins related to the AMPK/SIRT1/NF-kB signaling pathway in each group of rats
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Table 5 Comparison of expression of AMPK/SIRT1/NF-kB signaling pathway-related proteins in cardiac tissue

of each group of rats

éﬂri’ips p-NF-«B p65/NF-xB p65 p-AMPK/AMPK SIRTI

NC group 0.31+0.05 0.92+0.15 1.05+0.13
CHF group 0.87+0.09* 0.26+0.03* 0.39+0.06*
L-OPD group 0.78+0.08* 0.430.05* 0.510.08*
M-OPD group 0.56+0.06" 0.66+0.07% 0.75+0.09%
H-OPD group 0.38+0.04%@ 0.84+0.11%@ 0.93+0.12%@
H-OPD-+Compound C group 0.63+0.07" 0.52+0.09" 0.58+0.06"

*P<0.05, HNCLL LA P<0.05, HCHFALELEL; “P<0.05, 5L-OPDALELES; ©P<0.05, 5M-OPDALLLEL; “P<0.05, S5H-OPDALLLH . Xts, n=6.,
*P<(0.05 compared with NC group; “P<0.05 compared with CHF group; “P<0.05 compared with L-OPD group; “P<0.05 compared with M-OPD

group; “P<0.05 compared with H-OPD group. Xs, n=6.
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